i 
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A father .and his two so?r«''wish to cro's.s 
a riveV in a boatr~but ^ boaj-^ill 
only carry 200 pounds at a time. If the- 
father weighs 200 poti.nds and hjs^sons 
weigh- 100^^^^nd§ each, how> tan they cross 
the rivar in the boat? 




18R06 
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i'. Mr^. Plauqh planted poppies and petun ias .'i n a ^ 
^. plot so; tney shared a boundary. Which of these/ 
18 Mrs^. Plough's plot? (A point is not a« boundary.) 





2. Mr. _J^r drier wanted to plant ^ar.de?nias, geranlurn-S, 



and diolas.. Sfiow how he could planfthe flowers 
80 tne gardenias are nerxt to the^ garaniums, iut 
• the geraniums are not (next to the gladiolas. 

3.^ Show how Mr. Gardner could plant the flowers so 
each type is next ta each- oT the other two types; . 



... ■' . ■. ■ \ 

■ ■ ■ ■ . . s-^ 
17RD6 V . ^ ..... ■ . .'. S- . 



^ ' J 'The 2 boys cross together. ' One \stays aiid the 

* oth^r returns. Then the father crosses alone and the y 
boy returns. Finally both boys cross together. 

^ One team dretW a. diagram to picture the answer: • 




.One team solved th,e problem by drawing pictures of the 
£4ower gardens, iften they read the 4)f^blem again aftd 
de^|||f^ed if the picture was ^a cbrrec^ answer. 
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wo candles af/ equaf^ 1 ength are 
"it ai the' same time. One candle 
takes 6:hours and the other 3 hours 
to. burn out. After how^much time 
^. wi ir the slower burning c^andle.tre 
ex^tly^ t.wi<te as Idng^s the faster 
one^ 



burning one^ 




r 



V- 
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1. FindVdt how many • t ime^s the ph^ r^irigs 

; 'i n 1 0 seconds. ^ * " 

2. Esjimate jiow long a riag is.. 

3. EstiiTiate how lorvg 'the pJuse is injetween 
each^ring. 



98 



T ' J 2 Hours. = , 

^Oive team drew pictures of the two candles to show how much 

would be left a:^er pne hojir^, aft^t two hours, after three 

hours. ^ 



After One Hour 



After Two Hours 
^ 7 — 



After ^hree Hours 





They sdw that after t\f^ hours 4/6 of thd* bi^ candle was Jeft and 
1/3 of thjB tittle qanole was left. 4/6 ,is twice, as l^ig as 1/3. 
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1. 3 .or 4 times . 

2. A ring is abov^t one second, long 

3. Th^||j|^use is about two seconds lony. 



One team 'listened to a phone ringing and collected their data< 
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3* CHHHtt^ yi 
5. CCHfiH^ y^^. , 

7. CfiHH^ / 

^ C 

9. CCHHj^ / 
11. CHH^ ^ 
13'. CCH^ / 

15. y 

~ ^ C 
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CH 
HH 
CHH 
HHH 
CHHH 
HHHH 



2.y hhhh/^^c 



, 4 . ^CHHH 

6. HHH 

8. CHH 
10. HH: 

12. CH^ 

14." H y^. 

16. C 



CH 
CH 
CHH 



^CdJH" 

^Ti'aCkHH 

■ - 
CCHHH 



VCHHHH 
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gallons . 



To check their guess one tecun got a faucet to drip 18 times 
in 10 seconds. They put a measuring cup under i^t and found 
the cup wasyfilled in 10 minutes. Then they made this tcible. 



Tim^ 


aO min. 


1 hr. 


1 hr. 


24 hrs . 


24 hr. 


24 hrs. 


Water 


1 cup 


6 cups 


3 pts. 


72 pts. 


36 qts . 


9g.al. 



Another team checked 'their guess by getting a faucet to 
drip 18 times in 10 seconds. Then they ^"let the faucet drij) 
into a container for^.30 minutes.- The container t^d one 
quart bf water At after 30 minutes. Then they made 
this table. . ' . - 



Time 


30 itiin. / 


a hr. 


2; hrs . 


.2 hrs . ' 


24 hrs. 


Water 


.1 :qt. 

— — 2 — » r 


2 qts. 


4 qts. 


1 gal.. 


12 gal. 



Four hikers came to a wide river. The only way they 
could cross the river was in a smal I boait owned by 
two children* The boat woul d hoi d b'oth chi 1 dren or 
^^ one hiker. It would not hold a hiker and a chijd . 
and it would not hold two hikers.- How' did the hikers * 
cros^.the river using onl y the -boat? . _ 




ERIC 
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If a water faucet drips W 
18 drips i n 10 seconds, ^ ^ 
h6,w much water will be lost 
4n 24 hours? Which of these 
• guessRs would you choose? 



) gallon 
1.00 gal Ions 



10 gallons 



1000 garions- 




101 




Your dad plants, corn in rows that are 30 inches 
apart.- Howmany rows can he plant in it fifrld that 
is 375 feet wide? 



) 



/ 



I 



/ -i^s >K 
7 ^ ' ' . 4- * ^ *=4^ ■ 

3 V 



• / 



/ 
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,A furni ture , deal er bought a bookcase for $35.00 and \ 
sold it for $40. 00^.. Then he. repurchased it /for $30.00'. 
He than .sold it again for $35.00. How'rrfuch profit 
did he make -- $5.00/$10.»30; $3^.00?^^^^^^- / 
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150 or 151 'rows 
One tecUT^^made this tcJsle.. ' 



Feet 


235 


, 5 


- 25 


\ioo 


300 
• s. 


75 


375 { 

'« J 


Rows 


"1 


- 2 




40 

. 4 ^ t 


120 


. 30 


; 150 / 



There couia be\ 150 or 151 rows. 

if, the rows start at the very edge of the field there are 151" 

• ■ ■ -^^ ^ \ ■ ■. " \ 

rows. tOtherwise there are 150 .rqjjis. ■ ■< ■ ^ ' \ . ■ - 



> -..,.1.. 
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$15^00 



, i 



He made $5.Q0 on the firdt sale and $5,00 on the second Sale, 



AC. 



How fi)any bushe Is of numb'e r .1 . and n'umbe r 2 ' 





EBtimate^ow mftjiy ouricQs each.of the other two jars^ 
hold. / ; ) 



>) 60 bu. of #1 apples ( and 40. bul of #2 apples) 

One ^team made guesses and put them in a table until they 



found one that worked. 



♦1 


«^ 


valu^ : ' 




90 




so-' 


\ '70 , 


430- \^ 


i 

50 


50 


450 


60 


40 


Q460^V 
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- -A 



J 



Jar B 
jar* C 



12 Ounces 
20 Otu^des' 



You are;^ counting railroad car?? ^4^ railroad cars- 
gb^by in -1 ini/ffute.( Railroati cars are/about .70 feet 
long./ Estimate the^^^^^ moving trairr^in 

miles per hour. <^ 



26C6 ' .^^^ ■■r.^K.,^ / 



Your classroom fs a big box. ^'O - 

1 . Make Vn estimate for the -dimans ions of vour 
classroom. 

Le'ngth {^) m eters 
• W\ -HZmeters 
Height / jneters . 

2".. ' Use your est imatfe^s^ to est imate the total surface- 
area of your room. 

Surface Area. . . square meters. • 
3. Est imate Jhe vol ume of A classroom. 

Volume ;i lL\W\At 
Volume ' . " • 

erIc-^ . . . -tc'G . ■ ; . : ■ 
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About 12 rnllqs per hour. 



4 



One t6aih multiplied 14 time? 70. They estimated' the train 



was mdvirig about 1000 feet a ^^i^ or 60,00^ feet in 1 hour 
(60 minutes). .- They estima^ed'^hat 60,000 feet per hour was 



about: 12 mi 1A§ ' per hour . 



( 



12GC6 
T 



The students* estimates of^ surface are^ and volume' are 
dependent on their estimates of the -classroom dimensions 

1. One team found that two of theix^^steps were about 

/ I meter. They stepped off the lefigth and ^ width and 
then estimated the height. * - ^ ' ' ^ 

2. To de^nfiine the surface area and volume, ofte team 
u^ed^^he foi'mulas. Another team used drawings; 

. -"^hey estimated the ^surface area by counting scfuaires. 



2 long walls 



2 short walls 



fiber and ceiling 



^1 



« 



7, " 



I 



Make a- sequence with nine dots l-Kke the ones ^bove 
on your [^aper. fcrS^Scall the^do'ts wJth 4 str^Jght 
lines without 1 i ft 1 ng vyour pencil. \ \ 



;7 , 



3s 
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-lie- •-' . 

• 3w# *^tltr — *->--*^^ 

...««MOfi 229VV Sumiysldt * 232-ll!>o 

..^ton Cstella MrsOSl Sumntr — —234-4806 

Haugfiton Sylvester 260S Idaho -232-2084 

Hangkton William Jr 33i Sumner 234-4806 

Haii9Sdal Bruce 1864 Independence Av-— ^-233^219 

'Jtaupl^Emtst G 1228 Maynrd 232-8201 

Hiuplly RobeAl est 425 Washington--- 232-6561 

Res 142 WlryinQtoiL.Dr 291-7168 

NaMnimm 9io AiUortMjgh- 233-0417 

Itoyrvm Vernon L 20231 Oowninfl 234-4531 

^ *-*-!jtll * 234-0010 

234-2934 



- r 234-7969 

.^/C4i.uii,c ^09 W 5 - 235-7283 

Hayes Luverne 420Va E 4 - 234-7817 

Hayes MA 616 Wallgate Av r 29r-6336' 

Hayes Mary 520 Adams 232-1676 

Haye,s Ophelia 235 Jackson--- 232-9122 

HayHPJ.Jr 1012 Grant-r - 233-1125 

HayesVPaul Mrs 246 Western 232-2345 

Hayes Rearl Rev 1203 Beech 234-1964 

Hayes K\ii2 Western Av 2^-5012 

Hayes Ray J 515 p ' - - - 233-4720 

Hayes P'-' 232-8135 



rietn.. 
He9el 
Hegent>» 
Heggcbo r 
Heggebo tA, 
Heggebo MP 
Heggebo Rob« 
Heggebo TM 
leibirger • 
leiberger 
HetchelM 
Helchel P< 



Finj^a telephone book. 

■ . * 

1. How many phone numbers are on a page? 
2» How many pht)ne numbers are in your book? 
3. If there are 1,000,000 ph\one numbers in a 

Chicago phone book, how many pages would 

take to I ist them? . . 



it 



There are other waya. to. fb^it. 



C 
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1. • The studehts will randomly select * a, page *fr^m the 
phone book and couht the numbers on that page. For 
9"^ X 11" phone book , a good estimate is 275 to 300 
numbers per page . n . 

2« The students multiplied the^ number of phones per 
bage by the number of pages 1 in the book I 

3. 3,333 pages (This answer will depend on the data 
cc^lected in the previous problems. ) 

' . .> 




\ 



•-. J 

OfrB turn of A 'tar 11^88 1 moves' th8 car arieaa 
about 6 f88't. A tij-e manufacturer guarantees a 
tire ^'or 40,000 miles. .Estimate rfow ma(|iy turns 
of-the tire' are guaranteed by the ma<nufacturer . 



66V6 
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Lou we IgTied^^NHH 0 grams more than Len. I f Len 
weighed twice as much as he does ng^w, then he 
would waigh 20 kilograms more than Lou. How mu.ch 
does each person weigh? ^J* 



5GC6 



SorOOOyOOO turns of the tire is a good estimate. 



One team divided 5280 (feet in a mile) by 6 and estimated 
a car /Wheel would m^e 900 turns in fcne irft/e^ They* thought' 
the manufacturer guairfente^ 900^x 40^*000 or about 36,000^000 



turns of. the tire. 



/ 
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/Lou 15 kg, * ' Len 10 kg 

pi)^ team made this table tp record 1;heir guess, 



Lou 


x2 


, Len 


' Difference 


6 


12 


^ - 5 = 1 


12 - 1 = 11 


10 


20 


10 - 5 = 5 


.20 - 5 =-:15 


20 


40 


20, - 5 = 15 


40 - 15 = 25 


Us 


•30 


15 -. 5 = 10 


30 r 10 = 20 
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AbVutllow -long" is* a J ima bean? Use "your estimate ^ 
to pswer .the^e questions. 

1. Hoir1w>iy lima beans wtfu Id make a line across 
\your desk if- your r^'^sk is 60 r ent i meters; across • 

2^. ^jHoirmany l(jrfra''b'eans would' it take end to end to 
>ip across your classroom if the classroom is 
tbout 10 metens'ji d^? , ;^ 

3. /..How lo'ng a^ l ine cDul d yau make with^lO,000 beaiis 
end to end? - > . ^ 

4.. If there .are about 1 ,200. beans in a. pound, how 
many pounds of beans would you need to go 1 mile 
■ (about IBOO meters)? 




86C6 




4 Is a /perfect square because 2x2 = 4'^ 
2^ is\a perfect square -because 5 x 5 = 25 ' 
8] Is /a perfect square because 9 x' 9 = 81 
What /number can yoD add to- b1)th 100 and 164 to gqt 
two /per/fect aquares ?' 



112 
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r 



x> :/..■.. . , ... 
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/ 4iUist teskxds es^timated a lima bean to be one ceivt^eter long. 



.2. 1000 beans 



3. 10,000 cm or icq in v ^' 

4. ^One team estimated .^fl^t i,200 beans "would go 1,200 centimeters 

or 12 meters. .In 1 mile (1600 meters) they ifestimated they 
would need about 133 pounds. 

Something Else to Try ; . 
About six miles. 



■ t 
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One team made guesses th^t would make 100 plus the^uess 

a perfect square and then checked iit for 164. 

100 + 21 - 121(11 X 11) 164 + 21 = 185 • 



100 +\ 44 = 144(12 >f 12) 164 + 44 = 208 

100 +^9 = 169(13 X 13) • 164 + 69 = 233 



100 + ^6.= 196(14 X 14) ^1j6^ + 96 = 260 

QlOO + 125 » 22^(15 X 15) 164 >^125:= 289(17 x 17) ^ 



U3 
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isf^Bift ? person can carry 4^Tays' 
^ supply of "food- and water for a "trip 
across* a desert I dh takes 6 days to 
cfoss. One person can.no.t make .the trip 
alone because ^he -food ^nd* water would 

i , -• , - ■ . .. * . • • 

be used after .4 days. How many persons 

.would hkye to start out In order for 

one' person td get across and for the 

otiiers to get back to the ^tartlng point? 





106V6 



Mary gave a puzzle to Ed/to solve.. She said, "I 
spent 660\an^bought 3 gizzles and. 2 flz?,les.' If 
I had bought 2 gizzles and 3 fizzles i would have 
needed two cents less. How much does a gizzy cost?" 
Ed solved the problem In two days. Can^ou solve It? 



9G06 
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3 Persons Must Start. 



One team organized its thinki^ in this table. The,pers<ms 
are called A/ an^ C, The number^ shoK the amount of rood 
1, supply . The arrows show the direction they 're' going. , 



Day- li 


' Day 2 


Day 3 .. ■'. 


A Day ^ • • 


■ Da^ 5 


D^^ 6 


Becfin End 


Begjji End 


begin End 


, Begin End 


Begin End 


' Begin' Enc 




3 ■ 




3 


4 • 


3 


3 






1 


1 • 


0 


4" 


3 




3" 


2 


1* 


1- 


0 . 
Home 


— — 








. 4 


3 


1 , 


0 

ioine 














r 





B 
C 
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14 cents for a gizzy (aAd 12^ for a fizzy) 



o 
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A small bar is about 15- feet .long. and a jVge oar* 
.is^bwit 18, feet long.: Use this information t o- 
es^timate an answer to- .these. 

1^ Hrfw many larae cars can be liarked^ bimiDer to 
^bumper in 300 iaet? (About one bJocT(J >, . * 

.2. 'How many, smal 1 cars can be parked bumper to 
.. ^ btimperLyin 300 feet? . - ^ 

3. A Tine on the XqW way was bumper to. bumper^ 
for 3 miles. About how many cars were on that 
sectioh of the tollway?. • 



126C6. * 
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Railroad ties are 18 kches apart^^ If the rai 1 road 
track from New York to San^ Franci'sco is 3000 miles, 
.how many ties- would it takfr? 



11GM6' 




16 <car8< Is a good estimate 
20 cars r 
Betweisn 886 and 1056 



^ Decween pw ana iujo ^^ ^ j' 

One team used ttl^lr edtim^^^^in parts 1 and 2 to estimate thatT 
18^ cars '^ould be lined-up burap(Br\to bumper in 300 ^eet. „ 

Uslng'lSOOO fe^r to be about 3 mile§, they thought: 



300 feet » 18 cars 
15000 'feet = 900 ^ars 



X 



. -Something Els(^ to Try ' j 

The team estimated that 1 ^small and 1 large car parked bumper to b^per 
would make a litre 33 feet Ipng- They built a table: 



Cars 


2 


' *100 . 


100,000,000 


Length 
'(feet) 


33 


i65r 


1,650,000,000 
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10,560/000 Ties ' 
l^his assumes it is 18 inches from the center of one 



tie to the center of the next tie, 

\ . 



11 
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IWee^tpXpreYs and three cannibals 

liad to -cross a riv^r in^ a smal l boat. ' 
■ilfe boa t wo u.^-^c a r r y o n 1 y t w o d% r s o h s ^ 
at a. time. V^^nowning the>habits of the 
'cannibals,, the explorers knew that 
if. there were ever TOre cannibals than 
.explorers' on one si-de of the river, 
they wouid get eatenv^^UrTly one-of > 
the explorers and one of the cannibals 
coujd row. HowJid tfreyv manage to get 
across the r i ver? 



- 14GV6 
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Chris found that 5 norks and 
'5 pi orbs wei^ 100 grams. Terr i e 
found tfiat 6 norks arid Z'plorbs 
rfeigh 100 grams. What do 10 norks 
and 10 plorbs weigh? How can Chri s 
and Terr ie :f ind. the weight of one 
nork? ' ^ • ^ ' 



ERIC \ 
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,The circled letters indicate the rowers. 
4. <^y^^ ■ 5. (BEE/- y ,. • 6. e/ / 

t X /COO. ' . oy Ac ^ ©/ y(BE 



/ 



io.\ cc/^/g , -.11. bcci/ /eee ^12.'' c _/'Cc 

V / ./'(gfiE • •• ^ , . A / , ' , ./ . TeEE 



13.y ©C./> '* C • 14. 

^ * EEE - "wf (gEE 
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10 norks + 10 plorbs weigh 200 . grain% 
30 norks + .10 plorbs weigh 500 grams. 



20 norks must weigh 300 grams. 
Each iioirk weighs 15 grams. 
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' If you place 1 bar o^f so-ap'on a pan* of a sca1&6\and 
3/4^of 'a^^bar of soap.jand €[ 301 gram. weight on ^he 
otherv the pans balance* How mtic-h dcJUs th-e bar Vf 
soap' weigh? 



16GY6 







Use this information to determingjdw -many beans are 
In these' boxes. The sum of thV number of beans in 
A and 'B is '385. • Th| difference between the number 
of beans iii B and C is 65. The sum of the number. 
. ofTreafl^ in A and X is 320. The difference between * 
the number o^beaiis in A and C is 70.. - 



Is 



120 



^<3C6 



1200 grams.- 



One team thought: this wdy: 

"SOOf grains mu3t be equal to 1/4 of the'bar of soap. 
Therefore, 4 timej5.30t) should be the weight of the 
4; X 300 = 1200." . ^ \ 



r 
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A' has 195..- B.has 190; 



C has 125. 



One team organized their guesses in a table. ' TK^y 
first guessed A had ICQ? beans. ^ ' ^ 



A . 


^ B 


100 


285 


200 


1B5 


190 


195 


195, 


. 190 



' c 
220^ 
120 

130 

125 



* / 



But 10 Q- - 220. 7^ 70, So they 
guessed A had .200. But" 
20,0 - 120 ji 70 

So tHey guessed A-Si^ 190.! 
But 190".- 125 ?f 70.^ 

' So they guessed A. had 195. 
195 - 125 =^ 70 . 



Another tjeam , looked for tWo numbers that added to 320 
aind differed by 70. These nuittoers (195 and 125) were 
the number of bpans in A and-^^^ Then they found that 
B has 190 beans. . . 



17 GC6. ^ 

A restaurant, famous for its rolls, ^ioesn't jiharge 
^for them^J^^the diner eats a reasonable number. 
There is a charge, h-owever, for each roll eaten above 
the magic number. A husba^nd ajid wife who loved the 
crispy rolls, together consumed 13 andifere charged 
60 cents. Had one person eaten them, tlie charge 
wguld have been $1 .60. 

How many rolls can a person eat without being charged? 
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You can cut a pie into 7 pieces with oply three 
straight cuts^^ What is the largest number of 
pieces you can make with 5 cuts? 



I7GC6 
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S f »e rolls each 



One team, organized its thinking this way. 
First they guessed each person got 6 free rolls. ' 
Two persons would get 12 free rolls and have\tO pay for only 
. 1 roll. That roll cost 60<^. If one person ate 13 rolls 
(6 free), 7 would have to be paidvfor. Then would cost 
$4.20. not $1.60. ,^ 

Next tlwi team guessed each person got 4 free roll>s and then 
tested their guess. ^ 



Niamt>er"of free 
rolls each person 



Number to 
pay for 



\ 



(2 people) 



(1 person) 6 . * 7 H .J^^^^X. 

$1.08) 

1.60) 



cost of 
rolls 

60* 



\1 people) 
>(1 person) 

(2 people) 
(1 person) , 



.5 



5 
9 

3 
8 



12* 
(9 X .12 

20* 
(8 X .20 
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pieceJS. 



4^ 




a pibture and , ' 
counted the y 
pieces. 



Another team made a list and looked for a pattern, 



Number of cuts 



0 
1 
2 
3 
4 
5 



Number of pieces 



W 1 

2 (1 more added) 

4 (2 more addend) 

7 (3 more addfidl. 

11 (4 more ifMed) 

16 (5 morj r added) 




19fiM6 ' 

How high is an airplanB? 



1 



2. 



3. 




You are^a passenger on 
an^ua4-rplane. The pilot 
says- you are fly i nq at 
32;000 feet. Estimate 
hdw many mi les high you 
are flying? 

You look out the window and 
estjmate that it takes you 
about 5 seconds to fly, from one * 
road to the next, whicli you know 
IS about a mile, How many miles per hour is 
the plane travel ing? . 

The Diane took off at an angle of 30 degrees. 
How far at that angle will the plane fly before, 
it reaches its cruising elevation of 32,000 feet? 
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1. .6 miles high is a good estimate. 

2. Q12Q miles per hour is a^ good estimate. One team 

thought this way: 1 mile in 5 seconds is 12 miles in 
1 minute: 12 miles in 1 minute is 720 miles in 1 hour. 

3. One team made this drawing: 



They used their drawing to estimate that the plane would 
tri^vel 12 miles. 



,20GC6 

\ T 



15 is. the square root of 225 



On^^ tecun multiplied to find the square root of 225. They 
made a list like this: 



10 
11 
12 
13 
14 
15 



10 
11 
12 
13 
14 
15 



100 
121 
144 
169 
196 
225 



ERIC 
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that is the fewest number of. 
cirtles you can draw' that have 
^-a 1 inch diameter that will 
comple^aly cover a square that 
is 2 i nch^s on a si de? 
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The flight attendant counted 70 passejiger tickets. 
She hotBd that there were 2 empty seat^ for every 
9 passengers and said there must be two people on 
the plane without tickets. How many passengers 
will the plane 1iold? 



n 
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.Nine. 
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Th^ plaiie vfill hold; 88 passengers 



One team realized there were 72 passengers on the plane. 
They built a table to find the niiniber .of e%ty seats. 



Empty Se€ts 


2 


16 


Passengers f 


9 


72 ' 



They decided the airplane could hold 16 + 72 ot 88 passengers 
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A bicycle travels about 7. feet forward for each t'urn ^ 
of, the wheel . 

1, Ibotit how many times doea It tiirn. in a mile? 

The mileage on the odometer on your bike shows 583 
mi 1 03. 

2s,* About how many time? did the wheel turn during 
the 563 miles? 
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1. A wheel turns 750 to 755 times in a mile 

2. About 440,000 times. 



One team thought this way:" 
Turn of Wheel 



1 
10 

lop 

700 
800" 



►(75^) 



Feet Forward 



7 
70 
700 
4900 
5600 



-»(5250) 



Another team divided] 5,280 feet by 7 feet anh computed to 



solve the problem. 
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19,000,000,000 hamburgers'^ — ► -19,000,000,000 inches 

1,583,333,3^3 feet 
-J ' 299,813 miles 

One teeun fov^nd^ the height of the stack in inches, then 
feet (by dividing by 12) , then miles (by dividing by 5280) 
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How many boxes 5 cm by 8 ciii by I cm can you put in 
a boxj4hat is 20 cm by 32 cm by 16 cm? , 



V 



J 
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